The present study analyzed the effects of austerity and economic crisis on the financing of oral health, provision and use of public services and access to exclusively dental plans in Brazil, from 2003 to 2018. A retrospective, descriptive study was carried out, with a quantitative approach. Data were collected
introduction Austerity policies can have devastating effects on the health of populations 1 . Austerity is a recent neoliberalist strategy that imposes sacrifice by decreasing expenses or state structural needs 2 . However, unlike the moral sense of virtue attributed to the frugal use of resources in the individual budget, in neoliberalism, austerity accentuates the unfair use of resources, the concentration of income and undermines growth and job creation, without affecting the entrepreneurs' profits 2, 3 .
The effects of austerity policies on health have been investigated. Stukler et al. 4 analyzed the 2008 financial crisis in European countries and pointed to an increase in suicide cases in Greece, Ireland and Latvia. Increased dissatisfaction with health care and reduced public spending were related to the 2008 financial crisis in Greece and Portugal 5 . Also in Europe, as of 2010, when austerity measures were also implemented in health service reduction, an increasing need for health services was observed, and a large number of people who experienced difficulty in having access to these services. The closing of institutions, reduction of opening hours and number of professionals were also observed 6 .
In health systems with universal coverage, such as Germany, the United Kingdom and Spain, after the European financial crisis of 2008, there were changes and reforms to meet economic pressures, aiming at expanding restrictive measures, reducing State intervention and expanding market space 7 .
Currently, Malta et al. 8 have verified a tendency of effect of austerity measures to reach the goals for the control of non-communicable chronic diseases in Brazil. Also as a reflex of the economic crisis and the successive financial cuts in the health sector in Portugal as of 2011, Barradas and Nunes 9 verified difficulties in accessing the means of diagnosis and treatment for cancer patients. Severe consequences in warranting social public policies, especially aimed at young individuals, have also been experienced in Spain since 2014.
In Brazil, the 2008 financial crisis, related to the international crisis, was characterized by the "outflow of foreign capital invested in the stock market; reduction of external credit offer to banks and companies; increased remittance of profits and dividends by subsidiaries of multinational companies; decrease in the domestic banking credit market; and 'pooling' of liquidity in the interbank market" 10 . The government developed rapid response strategies based on several measures that resulted in the economic recovery as of mid-2009 10 . Another period considered of economic crisis is from 2014 to 2016. After the second quarter of 2014, the Brazilian economy was "in a recession" due to the sharp fall in investment spending, reduction in non-financial corporations' profit margins, price realignment, fiscal retraction, reduction in the structural primary result 11 , tax collection decrease at all government levels and unemployment rate increase 2 .
It is noteworthy the Constitutional Amendment (CA) No. 95, approved in 2016, which established a spending ceiling for primary expenses, with only an annual correction to recover inflation losses 2 . This CA may have negative impacts on health financing and guaranteeing the right to health access in Brazil 12 . Some studies have already indicated a drop in the supply of public health and oral health services in Brazil in the recent period 13 . However, no studies were found that investigated health or oral health indicators in Brazil related to the financial crisis and government austerity measures. Therefore, the present study analyzed the effects of austerity and the economic crisis on oral health financing, the use of public services and access to exclusively dental supplementary health in the recent period.
Method
A retrospective, descriptive study was carried out, with a quantitative approach, of the effects of austerity in Brazil, from 2003 to 2018, on the financing of oral health, the provision of public services and access to exclusively oral health plans. The study will adopt the periods of 2008 and 2014 to 2016 as those related to the economic crisis already demonstrated in studies in the economic area. This study is the product of a doctoral thesis by one of the authors on National Oral Health Policy developed at the Aggeu Magalhães Research Center/PE and the monitoring carried out by the Health Policy Observatory of Instituto de Saúde Coletiva da Universidade Federal da Bahia.
To analyze the federal funding, data were collected from the National Health Funding database regarding the transfers made in the oral health-related headings from 2003 to 2018, according to the methodology adapted from Rossi et al. 14 . From 2003 to 2017, resources for oral health were divided into three blocks: primary care, medium and high-complexity and management, administered by the National Health Funding (FNS, Fundo Nacional de Saúde).
In FNS, financial transfers were designated by financing blocks. In funding, the federal financing block of Primary Care (PC) for the states, Federal District (DF) and municipalities is Centers was included in the SUS Management block, under the heading "Implementation of health actions and services" (Additional incentive to the DSC). Thus, regardless of the block into which they were included, capital resources were considered as investments for the implementation of services.
In the year 2018, with the change of federal transfers into capital blocks and financing, resources destined to Oral Health in Primary Care were part of the component "Primary Health Care Floor", in the "Oral Health Care Financing" program. The capital resources were included in the "Primary Health Care Service Network Structuring", in the Program for Oral Health Care Structuring; however, the transfers for specialized care were not available at the consulted database.
The financing analysis was performed according to capital transfers and financing in primary care, specialized care, and investments. The supply of public dental services was analyzed based on the number of implemented Oral Health Teams (OHT), their population coverage and the number of Dental Specialty Centers (DSC). These data were available from the Strategic Management Support Room (SAGE, Sala de Apoio à Gestão Estratégica), at www.sage.saude. gov.br, and from the Ministry of Health (MoH) e-manager system, at https://egestorab.saude. gov.br. Data regarding DSC implemented in 2018 were provided by the General Coordination of Oral Health/MoH.
To analyze the use of public services in primary care, the coverage indicators of the first programmatic dental appointment and the mean of supervised tooth brushing were used. For specialized care, indicators of completed endodontic treatments and periodontal procedures were used, available from 2008 until November 2018. The calculation related to the indicator of completed endodontic treatments, characterized as outpatient procedures at the Dental Specialty Centers was based on the sum of the absolute number of procedures related to obturation of permanent teeth with one, two, three or more roots and root perforation sealing (codes in SIA-SUS: 03.07.02.006-1, 03.07.02.004-5, 03.07.02.005-3, 03.07.02.011-8). The periodontal procedures analyzed gingivectomy, gingivoplasty, periodontal surgical treatment -by sextant, they appear in SIA-SUS with the following codes: 0414020081, 0414020154, 0414020162, 0414020375, respectively. Periodontal procedures are typical referral procedures for specialist care and are the minimum specialty established for the DSC. For 2018, data were available only up to the month of November. Oral diagnostic procedures, oral and maxillofacial surgery and care for patients with special needs were not included.
The data were organized using the csv extension in Microsoft Office Excel 2010 software and later analyzed using the program Stata, version 15. After the descriptive analysis, the trend of the indicators was estimated using the Prais-Win-stein method. As the period covered by the present study is of 15 years, for the sake of further details, we estimated the trends from 2003 to 2010 and from 2011 to 2018, considering the limitation of period analysis with a smaller number of observations by the method of choice. The annual percentage change (APC) was calculated with the respective 95% confidence interval (95%CI) of indicators related to the transfer of resources, use of primary and specialized care services. The trend was considered to be decreasing when the coefficients were negative, increasing when positive and stable when the regression coefficients were not significantly different from zero (p>0.05).
results and Discussion
The financial transfers made by the Federal Government to states and municipalities from 2003 to 2018 showed an increase until 2013, a maintenance of values from 2013 to 2016 and reduction from 2017 onward, with a large decrease in 2018 ( Table 1 ). The 2008 financial crisis, which showed a rapid recovery by the Federal Government, did not reflect on oral health financing during that period.
However, one can observe the severe effects of the 2014-2016 economic crisis on the amount of financial resources transferred by the Federal Government to the states and municipalities for oral health. With the values corrected by the IPCA, it can be observed that the total transferred in 2017 is lower, for instance, than that in 2009, a fact also recently analyzed by Franco 15 .
In 2018, when the changes in the financing blocks and the transfers by the National Health Funding became effective, as of Ordinance 3.992, of 12/28/2017 16 , there was a large reduction in transfers related to financing and increase in those related to investment. This Ordinance cancels the previous ones, joins the previous blocks into a single one and establishes two financing blocks: (i) Block of Financing for Actions and Services and (ii) Block of Investments in the Public Health Services Network (Brazil, 2018). The change in the percentage of transfer between financing and capital is due to the change in the financing blocks and allocation of previous blocks into a single one The reduction in transfers in 2018 is a drastic one regarding the global amount and quite significant for the financing of services. In Primary Care, the transfers represented a higher transfer percentage, having increased until 2012, and then showing a reduction, followed by maintenance and subsequent decrease in 2018. An increase in the number of Oral Health Teams can be observed in modalities I and II, with a deceleration as of 2013. Moreover, as a first effect of the economic crisis, the municipalities, which traditionally constitute the main providers for the financing of oral health services 17 , have not implemented new teams in primary care due to their committed revenues, limited by laws such as the Fiscal Responsibility Law and the reduction of transfers from other sources, such as the Municipal Participation Fund 18, 19 .
When analyzing the indicator of population coverage of oral health services in primary care, two reductions in the historical growth trend are identified: one in 2007 and one in 2016. The first is explained by the change in the calculation of this indicator, because the National Oral Health Coordination of the MoH dissociated from the unspecific calculation of one Family Health Team for 4,500 inhabitants and started to customize for oral health, with a team for 3,450 inhabitants. The second and more recent reduction is a likely product of the austerity generated for economic adjustments, but that will be most strongly reflected in the indicators of the utilization of these services.
In Specialized Care, the transfers increased until 2017; however, due to changes in the transfer blocks, the values related to the transfers to the Dental Specialization Centers and Regional Dental Prosthesis Laboratories were not discriminated at the Transparency Portal of the National Health Funding. A study indicated that a larger portion of the funds was destined to the Municipal Dental Specialties Centers 14 .
As for the investments, these represented a small portion of the resources in the entire studied historical series, except for 2018, where a considerable increase can be observed. However, we emphasize that this change may represent a modification and adjustment in the financing blocks as of 2018 and not necessarily an increase in investment resources.
The analyzed historical series shows the evolution of the number of Dental Specialty Centers (DSCs) in the national territory, although it decreased as of 2014, similar to the study by Rossi et al. 14 . It is noteworthy that there was only an adjustment in the amount transferred by the federal Government to the states and municipalities for the implementation and monthly support of these services, implemented by Ordinance No. 600 of 03/23/2006 20 , readjusted by Ordinance No. 1,341 of 07/13/2012 21 , which also established incentives for the care network for people with disabilities and revoked the previous ordinance.
The global transfer of resources showed an upward trend from 2003 to 2010, during the two terms of former President Luiz Inácio Lula da Silva (Labor Party) and remained stationary in the subsequent term of former Presidents Dilma Roussef (Labor Party) and Michel Temer (Brazilian Democratic Movement Party) ( Table 1 ). The use of primary care services, analyzed here through the coverage indicators of the first programmatic dental appointment and the collective action of supervised tooth brushing show significant reductions as of 2014 and especially between 2017 and 2018. The first appointment coverage increased from 2003 to 2010 and decreased from 2011 to 2018 (Table 2 ). This means that a much smaller portion of the population has have access to individual dental care in Primary Care under the Unified Health System (SUS) 22 . Chaves et al. 13 disclosed the same decrease in outpatient production of the first programmatic dental appointment and supervised brushing procedures from 2008 to 2017. The study shows that in 2017, the largest decrease in coverage occurred in the Midwest, South and Northeast regions 13 .
Harmful impacts tend to be observed in the national survey of oral health status of the Brazilian population scheduled for the year 2020. This is due to the fact that financing cuts and restrictions to public service access affect mostly the poor, who are solely dependent on SUS 19 .
The total number of specialized procedures submitted to the analysis fluctuates over the years, with an increase between 2009 and 2012, 2014 to 2017 (Table 3) , with an increasing trend, but with a sharp decrease in 2018. A tendency towards a reduction in the number of specialized procedures in oral health can be observed, specifically those related to endodontics, from 2011 to 2018 (Table 4) , as a consequence of the difficulty of having access to a dental surgeon in primary care (as an indicator of first dental appointment coverage) and his referral to specialized care.
As for the specialized periodontal surgical procedures, there is a reduction in gingival grafts from 2012 onwards, a reduction of gingivoplasty/ gingivectomy procedures and other periodontal surgical treatments as of 2017 (Table 3) . How-ever, in the global analysis of periodontal procedures, the trend was increasing in two analyzed periods ( Table 4 ). The specialized periodontal procedures are not performed in Family Health Units but are performed by specialized professionals in DSCs. The descriptively observed reduction has not yet changed the presentation of its trend as of the austerity measures implemented in a recent period from 2014 to 2016, although the growth from 2011 to 2018 is lower than the increase observed in the previous period. A survey carried out in the pre-and post-economic crisis periods in Spain also showed there was a direct impact on the access to specialized health services accompanied by increased demand for medical emergencies 23 .
Thus, fiscal rules seem to be useful in curbing the level of health care expenditure, but with the noteworthy consequence of triggering deleterious effects on service provision 24 , such as in Greece between 2009 and 2012, when there were cuts in health expenses for hospitalizations, medications and outpatient care 25 .
In European countries, exposure to loans from international financial institutions and the decrease in tax revenues showed more correlation with decisions to implement health expenditure cuts than the recommendations of the political parties 26 .
If, on the one hand, there was a reduction in the role of the Government in the provision of oral health services, on the other hand, there was a strengthening of the private market, especially of exclusively dental health plans. This is one of the cornerstones of the proposed model of economic adjustment for public health proposed in Brazil: there are privatist interests within SUS regarding the effects of such measures 27 .
The coverage of exclusively dental plans increased significantly between 2000 and 2018 (Table 2). In December 2008, there were 11,061,362 insured individuals, which increased to 24, 310, 288 in September 2018. That is, the number of Brazilians who now have access to these plans increased significantly; however, these users are often not sure about their plan's contractual coverage and limits 28 , leading to a false perception that these plans may provide coverage for all their dental treatment needs.
Between 2008-2009 only 2.5% of Brazilian households had exclusively dental health plans, with the beneficiaries showing a profile of higher income and higher level of schooling, according to data from the IBGE Family Budget Survey 29 . The latest data from this survey have not been published yet. The households with higher level of schooling and income were associated with higher spending. São Paulo was the state with the highest expenditure and those in the Northern Region, such as Amazonas and Tocantins, were those with the lowest. More recent data indicate the increase in the number of beneficiaries in this modality of private access to oral health services, as opposed to what happens in medical insurance plans 30 , as they have accumulated a decrease in the number of beneficiaries since 2016 31 , a phenomenon also experienced in Ireland after the austerity measures implemented for public health in recent years 32 .
In opposition to the background of the public financial crisis, dental plan companies have shown increasing revenues over the analyzed period. Except for 2018, as data were only available until August. Therefore, it cannot be compared to the others. However, their expenses have been maintained since 2011, with a reduction in 2017. Therefore, their profit almost doubled between 2016 and 2017 ( Table 5 ).
Considering the context of the economic crisis and austerity measures after 2016, the Brazilian Ministry of Health established a Working Group to discuss the proposal of Affordable Health Plans. Among the arguments for this measure, the following stand out: the increase in the number of unemployed individuals in the country and the effects on the supplementary health market and the need to increase the insured mass to make the cost viable for the health care plan operators 33 .
Considering the decreasing Brazilian household income caused by the economic crisis, measures such as those that foresee the creation of supplementary health modalities compatible with this new profile can generate catastrophic costs (over 40%) in the family budget. They will also lead to a reduction in the public budget for health care and aggravate the permanent underfunding of SUS 31 . Studies on the specificity of the dental field should reveal how it functions and how the risk absorption occurs among the operators. There are signs that the risk is assumed by the providers through the precarization of work and low remuneration of the procedures or by not authorizing them.
A shortcoming of the present study regarding the analysis of two major periods is highlighted due to the impossibility of using the trend analysis for short observation periods. Thus, there is a need for the systematic monitoring of policies and other study possibilities based on the unanswered questions. 
Final considerations
This study analyzed the effects of austerity and economic crisis on oral health financing. Federal financing showed a growing trend from 2003 to 2010 and remained stable from 2011 to 2018. The change in transfers can be clearly identified after the austerity measures were implemented. The provision of primary care services, analyzed here by the coverage of the first dental appointment, increased in the first period and decreased in the following seven years. As for specialized care, the same is true for endodontic treatments. That is, a much smaller portion of the population can have access to individual dental care in Primary Care under the Unified Health System (SUS). The same is true for specialized procedures, such references as the drastic reduction in endodontic treatment completion and periodontal surgical procedures. Meanwhile, in opposition to the public financial crisis, exclusively dental plan private companies expanded the market from 2.6 million users in 2000 to 24.3 million in 2018 (approximately 11.6% of the population), with a profit of more than 240 million reais, already corrected by the IPCA. This study corroborates the interpretation that the public-private health mix is competitive and harmful to the public part of the system. Fiscal austerity has had a strong influence on the use of public dental services in Brazil, which may be benefiting the private market. In this sense, social inequality also remains in oral health, perpetuating an exclusionary model that reproduces the inequalities.
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